After the political unification of Hong Kong with China, Hong Kong is supposed to function as a separate economic entity under the framework of "one country, two systems". However, the increasingly close ties between the two economies, particularly in recent years, have raised the possibility of full economic integration despite political constraints, and even of monetary union as the Chinese currency progresses towards full convertibility. This paper employs the theory of optimum currency area (OCA) and adopts two techniques over a range of economic variables to test whether Mainland China and Hong Kong constitute an OCA. The historical results presented in this paper are very sceptical of a positive answer.
Introduction
The foreign exchange system in China has been changing at a remarkable pace in the reform period, particularly since 1994. Current account convertibility for the Chinese currency, the Renminbi (RMB), was formally achieved on 1 December 1996, when the country's central bank, the People's Bank of China, accepted Article VIII of the Articles of Agreement of the International Monetary Fund (Tsang, 1997) . Economists are now arguing about the possibility and desirability of full convertibility within the next decade.
As the Renminbi (RMB) moves towards the state of full convertibility, an issue worthy of serious attention is the fate of the currency of Hong Kong -the Hong Kong dollar (HK$). After a century and a half of British colonial rule, Hong Kong became a special administrative region (SAR) under Chinese sovereignty on 1 July 1997 within a constitutional framework of "one country, two systems", which guarantees a high degree of autonomy for the SAR. Hong Kong is now supposed to enjoy fiscal independence, continue to issue its own currency (the HK$), and be responsible for all matters except (1) national defense, and (2) diplomacy, which are under the jurisdiction of Mainland China. These arrangements were sanctified by the Joint Declaration between China and Great Britain in 1984 and the Basic Law promulgated by China in 1990.
In any case, since China launched her economic reform and open policy in the late 1970s, the economic linkages with Mainland China and Hong Kong have been rapidly strengthening through apparently phenomenal trade and capital flows. Hong Kong, as an international port, now handles half of China's (and 80% of Guangdong's) external trade. It has provided nearly 60% of "foreign capital" which has been crucial for the Chinese economic take-off. On the other hand, Chinese economic influence in Hong Kong is also increasing rapidly (Tsang, 1996; 1999) . China is now the biggest investor in Hong Kong and many of its shares are listed in Hong Kong and can be traded. There are a lot of companies called red chips rather than blue chips because they have communist backing. China Mobile, for example, is the largest and takes about 11-12 per cent of the total stock market capitalisation in Hong Kong. To many, the political unification will only further cement the economic ties. The big question is therefore:
Are two separate currencies (the RMB and the HK$) really necessary, particularly when the RMB becomes fully convertible, some time in the future? This paper investigates the issue by looking at whether the widely acclaimed economic integration between Mainland China and Hong Kong has progressed to a stage that monetary unification is justified.
This would involve mainly empirical analysis of the situation so far, instead of any forward-looking investigation of viability and desirability, which is dealt with in a separate piece (Tsang, 2002) . A proviso is also warranted from the start. Because of data limitations, my research strategy is limited to the use of a relatively wide range of analyses to draw any conclusions. In-depth probe into specific variables must await the availability of much wanted high frequency data.
The Theory of Optimum Currency Area
In the analysis of the justification or otherwise for the system of "one country, two currencies" for Hong Kong and China, it is natural for us to go into the theory of optimum currency area (OCA) as pioneered by Mundell (1961) and extended by McKinnon (1963) and others, which is the dominant framework for the economics of monetary union. The push towards a common currency for Europe has prompted a new generation of models and analyses (e.g. Tavlas, 1993) . Traditional optimal currency literature identified factor mobility (Mundell, 1961) , trade integration (McKinnon, 1963) , and regional production diversification (Kenen, 1969) as the major criteria to determine the desirability of a common currency area. Recent literature points to the variance of the real exchange rates (Vaubel, 1976) , monetary integration (von Hagen and Neumann, 1994) and fiscal integration (Kenen, 1969; Eichengreen, 1992) as crucial factors that characterize an optimal currency area. For recent theoretical and empirical contributions, see Mélitz (1995 Mélitz ( , 1996 and Artis, Kohler and Mélitz (1998) .
Since China launched its reform in 1978, the economy has undergone a rapid process of monetisation.
However, there are still doubts as to whether the country has fully emerged from the constraints of planning and bureaucratic intervention, which would be serious obstacles to a full-scale financial liberalisation and the possibility of a freely convertible Renminbi. Monetary union with Hong Kong, which is regularly elected as one of the "freest" economies in the world, would then not be plausible. In the light of these considerations, the key questions that we attempt to answer in this paper are: Kong were included as two of the regions in their sample. Based on the trade criterion, they concluded that China and Hong Kong are an OCA or part of the Asian and Oceanian OCA. Nevertheless, our paper looks at the issue of OCA from both trade and other different criteria and can therefore be compared with their findings. It is interesting to check if their results are robust to criteria other than trade. Incidentally, in an IMF working paper, Liang (1999) , testing the generalized PPP hypothesis, reaches a negative conclusion. This is also consistent with the findings of Ma and Tsang (1999) , which return a resounding "no" to the question of whether China and Hong Kong constitute an OCA. This paper represents a selective extension of the methodology adopted in Ma and Tsang (1999) and an update of the empirical investigation. A wider range of economic variables and data, including higher frequency ones, are also used.
Econometric Methodology
In the existing literature, various methods can be used to test the OCA hypothesis, ranging from simple statistical tests to co-integration and VAR tests. Constraints in terms of Chinese regional data, short and low in frequency, dictate the "choice" of techniques here. Two are employed: (1) the variance test, and (2) principal decomposition analysis.
Variance Approach
This approach looks at the variance of some key variables (Mundell, 1961; Vaubel, 1976) . In the recent context, Eichengreen (1992) looks at the minimum, maximum and standard deviations of the real exchange rates of European Community members against Germany. De Grauwe and Vanhaverbeke (1993) focus on the standard deviations of regional growth and unemployment rates. Most variables such as GDP and investment growth rates can be applied by conventional variance analysis. A number of researchers e.g., von Hagen and Neumann (1994) favour the use of the real exchange rates among different regions.
The case of the real exchange rates among regions in China and Hong Kong deserves attention. One way is to follow the treatment formalized by von Hagen and Neumann (1994) , which Tsang and Ma (1999) used. However, such an approach is susceptible to criticism of bias (Lafrance and St-Amant, 1999) . A key point is to distinguish between nominal and real shocks, where the VAR method proposed by Lastrapes (1992) can be used. However, price stickiness in Mainland China, together with rigidity in the nominal exchange rate, might artificially suppress RER volatility. I have decided not to use real exchange rates in this paper.
Shocks Decomposition Approach
This approach applies principal components analysis to decompose the common shocks to an economic variable in different regions into symmetric and asymmetric shocks. This is complementary to the von Hagen and Neumann's (1994) individual shock approach. One example of this approach can be found in Caporale (1993) , which Ma and Tsang (1999) adopted and I adapt in this paper.
To generate estimates of the shocks or innovations to a set of economies, one can use the following vector auto-regression (VAR):
where y t is a vector of values for an important economic variable, say GDP or CPI, over M different economies or regions, γ represents a vector of constants, β is coefficient matrices, and u t is vector of disturbance terms. Unfortunately, in the case of China and Hong Kong, I fail to apply VAR, and to resort to AR.
The estimated u t 's can then be subjected to principal components analysis after they are normalised so that their expected value is equal to 0 and their variance equals 1. Let us call the normalised value e t .
The normalised eigenvectors, f1, ... fM, of the correlation matrix of the e t 's is called the loading factors. We can improve upon the above principal components approach of Caporale (1993) by decomposing the total variance of common shocks into positive (symmetric) and negative (asymmetric) contributions, as Ma and Tsang (1999) do. If the symmetric contribution outweighs the asymmetric contribution for a particular economy or region, it would constitute as a piece of evidence that the economy would derive net benefit by being a member of the wider community, say an OCA. As the eigenvectors, or the loading factors, are normalised so that Σ j f ij 2 =1 for any given region i, the calculated symmetric and asymmetric shocks for each region are also normalised. The decomposition into symmetric shocks for region i is given as follows:
whilst that of the asymmetric shocks is given as:
As the total shocks are normalised to one, it implies that although we cannot compare the shocks across regions, we can compare them within each region and assess each particular region if it is beneficial to stay with a common currency area.
The interpretation of the results is, however, a tricky question. The mainstream view is that if the symmetric contributions outweigh the asymmetric contributions for a particular economy in a region, it would constitute evidence that the economy would derive net benefit by being a member of the region, i.e. the region has the potential to form an OCA. If asymmetric contributions of common shocks predominate, an OCA would then be regarded as undesirable. 
Empirical Evidence for Chinese Regions and Hong Kong

Empirical Tests
In our case of investigating the monetary affinity between Hong Kong and China, I am constrained in my choice of variables for empirical tests by data availability as well as the institutional peculiarities of the Chinese and Hong Kong economies. Hong Kong has adopted a fixed exchange system since late 1983 (the "link" which pegs the Hong Kong dollar to the U.S. dollar at the rate of 7.80), but her prospect as a doorstep to a rising China has led to domestic inflation (Tsang, 1996) . China, on the other hand, has gone through various stages in exchange rate manipulation and liberalisation (Tsang, 1994; and Tsang, 1997) during the reform process, as price reforms have proceeded at an uneven pace. So the favourite variable, the real exchange rate, cannot be used in our analyses unless high-frequency data for the 1990s are found, as indicated above. Artis, Kohler and Mélitz (1998) . In terms of monetary flows, the World Bank has suggested that "China's official interest rates have loosely followed interest rates in Hong Kong, with China's interest rates higher by several percentage points in recent years..." (World Bank, 1996, p.30) . This may point to some fund movements that seek interest gains, despite the rather strict control on the capital account on the Chinese side. Alternatively, it could simply mean that the Chinese government wants to stabilise its currency against the U.S. dollar, to which the HK dollar is pegged. As Hong Kong's interest rates broadly follow those of the U.S., China has actually been following HK interest rates. In any case, I bring in deposit and loan growth rates in our tests. The Data Appendix gives details about the data sets.
I look at all the 31 regions as well as the 12 coastal regions in Eastern China. For the quantity variables, I aggregate them first to find out the average, and then compare each region as well as the average with Hong Kong. High frequency data for consumer prices and stock prices are available in the 1990s. They can give us a feeling on the more recent trends in the integration process. Due the dearth of high frequency data, I can apply only the variance test to all the 31 regions of China for annual data, but not the principal decomposition test. Only when I limit the tests to the 12 regions of Eastern China can I apply both tests. With higher frequency price data, I can apply both tests. For the principal components exercise, I tried to employ genuine VAR shocks without success because of data limitations, except for the series of stock prices. "Pseudo-VAR" shocks are used instead (variable intercepts, constant slopes).
To make amends, I adopt the seemingly unrelated regression (SUR) method to capture correlations.
Results Using GDP Data
In 
Results on Investment Data
Tables 3 does not look good, with six of the Chinese regions registering divergence of standard deviation of over 50%, slightly better than the tally of seven in Table 1 . Table 4 shows the results of both the variance and principal components analyses for Eastern China and Hong Kong. Whether Eastern China is an OCA or not, Hong Kong does not seem to be part of it.
Results Using Trade and Monetary Data
Next I investigate the data on export trade and money and credit. In terms of trade, Tables 5 provides a very poor picture. Table 6 , concentrating on Eastern China, is the most positive so far, particularly as the principal decomposition exercise is concerned. Seven out of ten in the Eastern regions, together with Hong Kong, react in the same fashion to external shocks. This result is a kind of partial support to the findings of Artis, Kohler and Mélitz (1998) .
Regarding deposit growth and loan growth, the picture is much worse. As Tables 7 to 10 testify, outrageous divergence in standard deviations appear whether in the whole of the Mainland or just the eastern part of it in the variance tests. And only four or five eastern regions react symmetrically with Hong Kong. Table 11 shows that in the years 1985-1999, some nominal convergence in Mainland China appeared to emerge when none of the CPI divergence of the regions from the national average exceeded 50%.
Consumer Prices
Hong Kong barely failed that criterion.
Results Based on High Frequency Data in the 1990s
All our tests of OCA so far have been based on annual data series analyses from 1978 onwards. Critics will argue that the integration process actually picked up speed significantly only in the 1990s. To address this well taken concern, I have looked for high frequency data. Unfortunately, as explained in the Data Appendix, I could only locate disaggregated data on consumer prices and stocks with frequency higher than the annual ones. One would have wanted to have output statistics, but they are simply unavailable.
In terms of consumer prices, the monthly data set from January 1994 and December 2000 is used. As shown in Table 12 , Mainland China seems to constitute an OCA under both the variance test (with most divergence less than 10%) and the principal components exercise (the latter with two-thirds reacting symmetrically), if nominal convergence is a defining condition. Hong Kong, however, appears to be outside of a Chinese OCA on account of both tests. 
Conclusion
Extending the OCA criteria beyond trade flow, I have reached a different conclusion from that of Artis, Kohler and Mélitz (1998) . The results presented in this paper point to a picture which is very sceptical of a positive answer. The empirical findings based on disaggregated historical data show some signs of real and nominal convergence (GDP and inflation) only between Hong Kong and some parts of Eastern China, driven by trade. This seems to be consistent with the actual trajectory of economic integration, which is not detected in Liang (1999) and Ma and Tsang (1999) . However, all other results, even those based on higher frequency price data, fail to provide evidence that Hong Kong and the Mainland as a whole as yet constitute an OCA. 
